Prenatal Diagnosis and Management of a Fetus with Double Aortic Arch: A Case Report and Literature Review by Golbabaei, Alireza et al.
Inpress Article 
 
Copyright © 2020 The Author(s); Published by International Journal of Cardiovascular Practice. This is an open access article, distributed under the terms of 
the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy 
and redistribute material just in noncommercial usages, provided the original work is properly cited. 






Double aortic arch is a congenital vascular abnormality in which the connected 
segments and their branches course between and compress the trachea and esophagus, 
often resulting in invariable airway compression and gastrointestinal presentations. A 2-
month girl with a history of double aortic arch diagnosis in fetal echocardiography was 
admitted to our hospital with recurrent pneumonia. The double aortic arch was 
confirmed by computed tomography angiogram. After surgery, the patient was followed 
for one year of age and had no problem. Our study showed early diagnosis and 
treatment of a double aortic arch might prevent chronic, irreversible complications. 
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INTRODUCTION
The vascular ring, which comprises less than 1% of 
congenital heart disease (CHF), was first introduced by 
Gross in 1945 [1]. Congenital abnormalities of the 
aortic arch and its major branches result in vascular rings 
around the trachea and esophagus with varying degrees 
of compression [2]. Double aortic arch is the most 
frequent variation of this abnormality. In this type of 
anomaly, the ascending aorta is divided into the right 
and left-sided arch [3]. These connected segments and 
branches can compress the trachea and esophagus [4, 
5].  
These aberrations are the result of either abnormal 
persistence or involution of embryonic vascular 
segments. Clinically, these malformations can be 
asymptomatic in their detection, mostly when imaging 
is performed for some other reason. However, these can 
be symptomatic in the form of breathing or swallowing 
difficulties [2]. Its related signs and symptoms usually 
manifested within childhood and included cough, 
dyspnea, and upper respiratory infections. The 
diagnosis of this anomaly can be performed by 
echocardiography, computed tomography (CT scan), 
or magnetic resonance imaging (MRI) [6, 7]. These 
malformations can be isolated or associated with other 
intra-cardiac and chromosomal defects. Imaging plays a 
significant role in detecting these anomalies and thus 
helps many inaccurate preoperative surgical decisions 
[2]. 
In severe symptomatic cases, bronchoscopy can be 
helpful to determine the degree of airway narrowing. In 
these subjects, surgery is recommended [8]. The double 
aortic arch diagnosis is typically made because of the 
symptoms caused by tracheal or esophageal 
compression. Children always present with cough, 
biphasic stridor, wheezing, recurrent respiratory 
infections, and dysphagia [9]. It is a case report of a 
patient with a double aortic arch presented with 
recurrent pneumonia. 
CASE PRESENTATION 
A 33-year-old pregnant woman at 32 weeks of gestation 
was referred for fetal echocardiography because of a 
history of a congenital cardiac anomaly in a previous 
child. The patient underwent a fetal cardiac ultrasound 
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that shows an isolated double aortic arch without any 
other fetus anomalies (Fig 1). No intervention was done 
for the patient, and she followed by her fetal respiratory 
complication after birth with assurance. 
 
 
Figure 1. Left) The axial view shows a double aortic arch with a right-side dominant arch, a small left side arch, and a left side ductus arteriosus. Right) 
The same view in 2D echocardiography. 
 
 
Figure 2. Left) CT angiography (frontal view) shows double aortic arch, right arch dominance, and smaller left arch. Right) Reconstructive CT 
angiography shows Right and left side aortic arch 
 
The baby was born by expected delivery at 40 weeks of 
gestation. Her birth weight was 2750 grams. Clinical 
examination revealed that first and second heart sounds 
and lung auscultation were normal. She did not have 
cyanosis or wheezing. Echocardiography, after birth, 
confirmed the diagnosis. She also underwent CT 
angiography to validate the diagnosis (Fig 2). 
She had no signs or symptoms until the age of 3 months. 
At the age of three months, she presented with severe 
and frequent pneumonia and a surgery candidate. She 
had no post-surgical complications, and the procedure 
was successful. Post repair echocardiography showed a 
normal right side aortic arch with no apparent residual 
lesion from resected small left side aortic arch (Fig 3).  
 
Figure 3. The post-repair echocardiography shows a normal right side 
aortic arch with no apparent residual lesion from resected small left 
side aortic arch. 
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We followed up with the patient for one year. She had a 
normal growth pattern and symptom-free without 
medication treatment. 
DISCUSSION 
One of the less common etiologies of pneumonia 
aspiration and dysphagia in younger children is vascular 
rings. Congenital abnormalities of the aortic arch and its 
main branches lead to vascular ring formation around 
the trachea and esophagus and apply different 
compression effects [10]. A double aortic arch 
constitutes a vascular ring when either the left and right 
fourth pharyngeal arcuate arteries originating from the 
aorta, or the eighth segment of the dorsal aorta, do not 
regress. Double aortic arch anomalies account for about 
42% of vascular rings [11] and manifest in neonates and 
infants with respiratory symptoms, including respiratory 
distress and pneumonia aspiration and dysphagia. The 
right aortic arch is dominant in 80% of cases, the left 
aortic arch is prevalent in 10%, and the contribution is 
balanced by 10% [12]. We presented a case of the 
isolated double aortic arch with right-sided arch 
dominancy and rare manifestation. Compared to other 
case reports and case series, the gastrointestinal 
symptoms are not usual, and most of the previously 
published cases are presented by respiratory 
manifestation. 
The double aortic arch's diagnostic methods have 
evolved from chest radiography, esophagocardiogram, 
echocardiography, CT scan, and magnetic resonance 
imaging (MRI). Flexible bronchoscopy would be the 
first line of investigation for the patients typically 
present with respiratory symptoms. Typical 
compression of the trachea was visualized by 
bronchoscopy, which was indicated for respiratory. The 
nature of extramural obstruction would be best shown 
by a spiral CT scan, MRI, or color-coded three-
dimensional [13]. Double aortic arch is usually found as 
an isolated cardiovascular malformation. Associated 
cardiac anomalies occurred only in eight patients (7%) 
in an extensive study of 113 patients with Double aortic 
arch [12]. They appeared in 14 patients (17%) in 
another study of 81 patients with Double aortic arch 
[14]. In our patient, no associated cardiac abnormality 
was noted. 
As the diagnostic modalities for vascular rings, Backer et 
al. prefer CT imaging to magnetic resonance imaging 
(MRI). CT imaging gives a clearer picture of the 
tracheal anatomy and requires a shorter period to obtain 
than MRI. They recommend an ultrasound in all 
patients with a vascular ring because there is a 12% 
incidence of associated cardiac pathology [12]. Surgical 
repair is associated with no mortality in patients with a 
double aortic arch, and 0-1.3% of these patients required 
reoperation [11, 14]. Regarding this case, fetal 
echocardiography in suspicious pregnant women is 
necessary and following up, these patients after 
diagnosis should be considered. 
CONCLUSION 
A double aortic arch might lead to persistent nonspecific 
complaints to life-threatening respiratory signs or 
gastrointestinal complaints in infants. In these patients, 
the airway is precarious and complete cooperation 
between the pediatric cardiologist and cardiac surgeon 
is essential. Moreover, fetal echocardiography is 
necessary for patients with previous positive familial 
history of CHF. 
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